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In the Claims: 

1 . (Currently Amended) A metliod for processing a multi-carrier signal transmitted across a 

channel, comprising 

receiving the multi-carrier signal in time doma in time-domain: 

estimating a channel transfer function using a subset of the multi-carrier signal in toe 
4Amai R time-domain to provide a plurality of channel estimates: 

transforming the multi-carrier signal and the nlurahtv of cha nnel estimates from time- 
domain into frnqiif^Tify Hnmai n frequency-domain to provide a transformed multi-carrier siffia l 
and a plurality of transformed channel e stimates : and 

compensating the transformed multi-carrier signal for the chaimel effects transfer 
fimetion using the plurality of transformed chann el estimates e stimat e d channel transfer function . 

2. (Currently Amended) The method of claim 1 v^herein the subset of the multi-carrier 
signal in doma in time-domain comprises a training aymbols sequence. 

3. (Original) The method of claim 2 wherein the estimating step comprises performing a 
convolution of the training sequence. 

4. (Original) The method of claim 3 wherein the estimating step further comprises 
processiQg a weighing matrix in time domain. 

5. (Original) The method of claim 4 wherein the processing of the weighing matrix 
comprises performing a multiplication of the weighing matrix with the convolved training 
sequence. 

6. (Currently Amended) The method of claim 5 wherein the weighing matrix comprises 
values that account for ^ a finite time response of the channel and #ie a position of 2:ero sub- 
carriers in the frequency domain. 

7. (Currently Amended) The method of claim 3 3 wherein the convolution is performed as a 
non-cyclical convolution. 
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8. (Original) The method of claim 5 wherein the estimating step further includes 
determining an optimum tinte window within which the multiplication of the weighing matrix 
occurs. 

9. (Original) The method of claim 1 wherein the multi-carrier signal is developed using 
orthogonal frequency division multiplexing. 

1 0. (Original) The method of claim 9 wherein the channel comprises a wireless multi-path 
channel. 

1 1 . (Currently Amended) A channel estimation method comprising: 

receiving a time-domain multi-carrier signal representii^ a channel training sequence; 
performing a cyclic convolution function on the training sequence; 
extracting a time window within which the received signal has an optimum amount of 
energy; and 

multiplying a weighing matrix with the convolved training sequence to arrive at channel 
estimates, wherem, the multiplying occurs during the time window extracted by the extracting 
step. 

12. (Original) The channel estimation method of claim 1 1 wherein the weighing matrix 
comprises values that represent an amount of non-zero time samples of an unpulse response of 
the channel. 

13. (Cuirently Amended) A method for communicating data between a transmitter and a 
receiver separated by a channel, the method comprising: 

at the transmitter end: 

generating a plurality of modulated sub-carrier signals based on the data; 

transforming the plurality of modulated sub-carri er signals into a plurality of 
time-domain signals; 
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transmitting the plurality of time-domain signals across the channel as a multi- 
carrier signal: and 
at the receiver end: 

receiving the multi-carrier signal in time domain; 

estimating a channel transfer function using a subset of the multi-carrier signal in 
timQ domain time-domain to provide a pluralit y of channel estimates ; 

transforming the multi-canier signal and the plurality of channel estimates fr om 
time-domain into fr e qu e ncy d o main frequency-domain to provide a transformed multi- 
carrier signal and a plurality of transformed channel estimates : and 

compensating t>i^ tmn<;f ormed multi-carrier signal f or tibe channel effects transf e r 
function using the plurality of transformed channel estitoates catunat e d chann e l tpae ^ 
function . 

14. (Currently Amended) The method of claim 13 vyherein the estimating comprises 
performing a cyclic convolution on a training sequence embedded in the subset of the multi- 
carrier signal in timo domain time-doTnain . 

1 5 . (Original) The method of claim 1 4 wherem the estimating further comprises multiplying 
a weighhig matrix with tiie convolved training sequence. 

1 6. (Original) The method of claim 1 5 wherein the step of multiplying occurs at a window of 
time during which the multi-carrier signal has optimum energy. 

17. (Currently Amended) In a multi-carrier data communication system, a receiver 
comprising: 

a channel estimator that receives a multi-carrier time-domain signal at an input and 
generates a plurality of channel estimates at an output; 

a time-domain to frequency-domain transform unit coupled to the output of the channel 
estimator and configured to convert the multi-carrier time-domain signal and the channel 
estimates from tim e doma ia time-dmnain into fe cqucncy domain frequency-domain ; and 
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an equalizer coupled to an output of tlie transform unit and configured to compensate the 
multUcanier signal for channel effects using the channel estimates. 

18. (Original) The receiver of claim 17 wherein the channel estimator comprises: 

a correlator coupled to receive a training sequence embedded m the multi-carrier time- 
domain signal, and configured to perform a convolution operation on the training sequence; and 

a multiplier coupled to the correlator and configured to multiply a channel estimation 
weighing matrix with an output of the correlator, 

1 9. (Currently Amended) The receiver of claim 1 8 wherein the channel estimation weighing 
matrix comprises values tliat account for ^ a fmite time response of the channel and ^ a 
position of zero sub-carriers in the fr e qu e ncy domain freauencv-domam . 

20. (Original) The receiver of claim 1 9 wherein the estimator further comprises a timing 
circuit coupled to the correlator and the multipher, and configured to extract an optimum time for 
the multiplication performed by the multiplier. 

2 1 . (Original) The receiver of claim 20 wherein the correlator comprises a matched filter that 
performs a cyclic convolution. 

22. (Currently Amended) The receiver of claim 2 1 wherein the matched filter is also 
configured to acquire timing of ttie received signal for synchronization purposes. 

23. (Original) The receiver of claim 20 wherein the estimator further comprises a memory 
unit coupled to the correlator and configured to store the output of the correlator. 

24. (Original) The receiver of claim 23 wherein the estimator further comprises: 

a delay unit having an input coupled to the input of the channel estimator and an output; 

and 

a multiplexer having a first input coupled to the output of the delay unit, a second input 
coupled to an output of the multiplier, a control input and an output, 
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wheieir), the multiplexer is configured to combine a pay load portion of the multi-carrier 
time-domain signal with the plurality of channel estimates. 

25 . (Currently Amended) The receiver of claim 3^ 17 wherein the time-domain to frequency- 
domain transform unit is configured to perform a fast Fourier transform function. 

26. (Currently Amended) A multi-carrier data communication system comprising: 
a transmitter including: 

a domodulator/dcscrialig e r modulator/deserializer configured to convert an input 
data stream into a parollol plurality of modulated sub-carrier multi carri ^ signals; 

a frequency-domain to time-domain converter having an input coupled to tlie 
modulator/deserializer and configured to transfonn the parall & l plurality of modulated 
sub-carrier multi oorrier signals from froquonoy domom jfrequencv-domain into tfeae 
domain time-domain at an output; 

a guard period insertion block coupled to the frequency-domain to time-domain 
converter and configured to insert a guard period in the output of the frequency-domain 
to time-domain converter; 

a serializer coupled to an output of the guard period insertion block and 
configured to perform a parallel to serial conversion on th e sigm t to provide a digital 
multi-carrier signal : and 

a digital-to-analog converter coupled to the serializer and configured to convert 
the digital multi-carrier signal into an analog multi-carrier signal and to transnait the ' 
analog multi-carrier time domain signal across a channel; 
a receiver includijtg: 

an analog-to-digital converter coupled to receive the analog multi-carrier signal 
and configured to convert the analog multi-carrier signal into a digital multi-carrier 
signal; 

a deserializer coupled to the analog-to-digital converter and configured to convert 
the digital multi-carrier signal into a plurality of parallel signals; 
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a channel estimator coupled to the deseriaJuer and configured to derive channel 
estimates using a training sequence embedded mtoto in the anal o g multi-carrier_fQceiv e d 
timo dom aiB signal; 

a guard period removal block coupled to an output of the channel estimator and 
configured to remove the guard period; 

a time-domain to fi-equency-domain converter coupled to an output of the guard 
period removal bloc k and operating to provide a parallel pluralitv of received sub-carrier 
signals : 

an equaUzer coupled to the time-domain to frequency-domain converter and 
configured to equalize the parallel pluralitv of received sub-carrier signals using 
the channel estimates; and 

a serializer/demodulator coupled to an output of the equalizer and configured to 
generate an output data stream. 

27. (Currently Amended) The data communication system of claim 26 wherein the channel 
estimator comprises: 

a correlator coupled to receive a trairdng sequence embedded in the multi - carrier tin^e 
domaiQ signal pliuralitv of parallel signals, and configured to perfoim a convolution operation on 
the training sequence; and 

a multiplier coupled to the correlator and configured to multiply a channel estimation 
weighing matrix with an output of the correlator. 

28. (Original) The receiver of claim 27 wherein the channel estimator further comprises a 
timing circuit coupled to the correlator and the multiplier^ and configured to extract an optimum 
time for the multiplication performed by the multiplier. 

29. (Original) The receiver of claim 28 wherein the correlator comprises a matched filter that 
perfonns a cyclic convolution. 

30. (Currently Amended) The receiver of claim 29 wherein the matched filter is also 
configured to acquire timing of ttie received signal for synchronization purposes. 
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